Theory predicts that resonance driving terms can be determined by harmonic analysis of BPM data recorded after applying single kicks. In recent experiments at the CERN SPS this technique has been successfully applied to measure coupling and sextupolar resonance terms amund the ring. A similar experiment has been carried out in RHIC, BNL, to prove the feasibility of this measurement in this more complex machine. Promising results of the experiment are presented, including a direct measurement of sextupolar resonances and a comparison to the model.
INTRODUCTION
The turn-by-turn single particle motion in normalised coordinates to first order in the non-linearities is given By line (m,n) we mean the spectral line with frequency mu, + nu,. To illustrate these relations the third order resonance is studied. The Hamiltonian and the generating function terms driving the third order resonance are hsooo and f3ooo respectively. The spectral line produced in the horizontal motion by this resonance is therefore (-2,O). In 0-7803-7738-9/03/$17.00 0 2003 IEEE 2228 a real machine the complex signal is constructed from two pick-ups with 90' phase advance. If the phase advance between the two pick-ups is not exactly 90' a linear transformation can he applied to the data from both pick-ups to obtain the corresponding set of data with 90" of phase advance. Only one pick-up cannot be used to measure resonance driving terms unambiguously since the spectral lines (mn) and (-m,-n) cannot be disentangled.
The Hamiltonian and the generating function terms depend on the longitudinal location where they are calculated.
To understand how they vary along the ring the values of a Hamiltonian term at both sides of a source of non-linearity are compared. Prior to this element the term is hjkl, and after it is hjklm. The non-linearity contributes to the first case with the quantity kjkl, and to the second case with the quantity e -i z n l ( J -k~u * + (~-m~u~] k j k~m In a real machine the beam is not a single particle hut a panicle distribution and processes like the beam decoherence change the Fourier spectrum of the tum-by-turn motion. The effect of the decoherence due to amplitude detuning has been described in [2]. The relevant conclusion is that the spectral line (m.0) of a decohered signal is reduced by a factor of Iml compared to the single particle case. In particular, the two spectral lines (-2,O) and (2,0), produced by sextupolar fields, from the decohered motion are decreased by a factor of 2 compared to the single particle case. In order to compare the results from the experiment to single particle simulations the corresponding factor is applied to the experimental results.
DESCRIPTION OF THE RHIC MODEL
The tracking program SixTrack [41 is used for the analysis. The RHIC tracking model is constructed from an ideal lattice, characterized by a &function of 10 mat all interaction points. This configuration was used in the experiment. 
DESCRIFTION OF THE EXPERIMENT
The measurement of resonance driving terms was carried out in gold operation at injection. means that the frequency is equal to mu,+nu,. is followed for the spectral line (2.0). The resulting plots are shown in Fig. 3 . There is a good agreement for the cases with positive and zero strength. The agreement not as good for for the cases with negative strength. In one case (see Fig. 3 ) disagreement between experiment and model is only at large amplitudes.
CONCLUSIONS
For the first time we were able to demonstrate that sextupole driving terms can he measured in RHIC, an opera; 
